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Anomalous Electronic Properties of Iodous Materials: Application to High-Spin 
Reactive Intermediates and Conjugated Polymers 
Abstract 
Manipulating frontier orbital energies of aromatic molecules with substituents is key to a variety of 
chemical and material applications. Here, we investigate a simple strategy for achieving high-energy in-
plane orbitals for aromatics simply by positioning iodine atoms next to each other. The lone pair orbitals 
on the iodines mix to give a high-energy in-plane σ-antibonding orbital as the highest occupied molecular 
orbital (HOMO). We show that this effect can be used to manipulate orbital gaps, the symmetry of the 
highest occupied orbital, and the adopted electronic state for reactive intermediates. This electronic 
effect is not limited to reactive intermediates, and we demonstrate that this iodine buttressing strategy 
also can be used to achieve small HOMO–lowest unoccupied molecular orbital (HOMO–LUMO) gaps in 
organic electronic materials. Iodinated oligomers of several of the most popular conducting polymers are 
computed to have smaller HOMO–LUMO gaps than the unsubstituted materials. This iodine buttressing 
approach for generating high-energy in-plane HOMOs is anticipated to be highly general. While the 
unusual properties of fluorous materials are well established, at the other extreme on the periodic table 
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Anomalous Electronic Properties of Iodous Materials: Application to 
High-Spin Reactive Intermediates and Conjugated Polymers  
Yunfan Qiu and Arthur H. Winter* 
Department of Chemistry, Iowa State University, 2101 Hach Hall, Ames, Iowa 50010, United States 
ABSTRACT: Manipulating frontier orbital energies of aromatic molecules with substituents is key to a variety of chem-
ical and material applications. Here, we investigate a simple strategy for achieving high-energy in-plane orbitals for 
aromatics simply by positioning iodine atoms next to each other. The lone pair orbitals on the iodines mix to give a high-
energy in-plane σ-antibonding orbital as the HOMO. We show that this effect can be used to manipulate orbital gaps, the 
symmetry of the highest occupied orbital, and the adopted electronic state for reactive intermediates. This electronic 
effect is not limited to reactive intermediates, and we demonstrate that this iodine buttressing strategy also can be used 
to achieve small HOMO-LUMO gaps in organic electronic materials. Iodinated oligomers of several of the most popular 
conducting polymers are computed to have smaller HOMO-LUMO gaps than the unsubstituted materials. This iodine 
buttressing approach for generating high-energy in-plane HOMOs is anticipated to be highly general. While the unusual 
properties of fluorous materials are well established, at the other extreme on the periodic table novel properties of iodous 
materials may await discovery.
INTRODUCTION 
The ability to manipulate frontier orbitals1 is critical to 
numerous chemical phenomena, including controlling the 
ground state spin configurations of reactive intermedi-
ates2-4 and organometallics complexes,5 tuning the optical 
properties of molecules and polymers, and altering pho-
tochemical pathways and photophysical processes. It is 
also fundamentally important to the design of magnetic 
and electronic materials, as well as conducting and semi-
conducting conjugated polymers.6-9  
Here, we demonstrate that adjacent iodines appended to 
aromatic rings results in the generation of a very high-
energy occupied orbital that result from the antibonding 
mixing of the in-plane iodine lone pair orbitals, and this 
electronic effect can be used to drastically alter the prop-
erties of reactive intermediates and conjugated polymers 
containing multiple iodines. We show that this property 
is unique to iodine, as bromo or other halo-substituted 
materials do not show this electronic effect, and hints at 
novel properties for iodous materials that invite experi-
mental exploration. 
 
Figure 1. LCAO diagram for the orbital mixing of two 
nonbonding orbitals on two adjacent iodine atoms. 
 
Unusual properties of iodine-containing molecules have 
previously been suggested. For example, the σ orbital 
mixing pattern of iodine lone pair orbitals (shown in Fig-
ure 1) has previously been used10-12 to develop a system 
that may feature σ-aromaticity, the term first used by 
Dewar13 for describing the bond properties in cyclopro-
pane. As shown in Figure 2, the 5p orbitals of the iodines 
produce an in-plane σ-antibonding HOMO for the neutral 
hexaiodobenzene C6I6. After two-electron oxidation, the 
cyclic I6 portion of its dication meets the Hückel (4n+2) 
criteria. As a result, the σ-π double aromaticity, sug-
gested by Schleyer,14-15 is argued to exist in the C6I6 di-
cation. Iodine can also engage in halogen bonding and 
features strong dispersion interactions as a result of its 
high polarizability.16-18  
Beyond such studies, however, relatively little work has 
been performed on iodine-containing materials, as they 
are synthetically more challenging to make than bromo or 
chloro compounds, and have many more electrons than 
the other halogens, making them more computationally 
expensive to model. Indeed, basis sets for iodine are not 
even included in popular computational programs such as 
Gaussian.19 Thus, there has been relatively little explora-
tion of the properties of iodous materials, either by exper-
imental or computational means, and so unique properties 
 
may have been overlooked by the common assumption 
that iodine behaves similarly to other halogens.  
 
Figure 2. Three cyclic in-plane σ-delocalized MOs of 
neutral C6I6. Neutral form has a σ-antibonding HOMO 
and its dication C6I62+ contains the bottom two σ-delo-
calized MOs after two-electron oxidation.  
 
Nevertheless, elements at the extremes on the periodic ta-
ble often feature unique properties. In this paper, we show 
computationally that iodine buttressing can achieve un-
precedented predicted spin states for cationic reactive in-
termediates. Among the high-spin manifolds, benzylic 
cationic reactive intermediates, including phenyloxe-
nium20-24, phenylnitrenium25-27, and benzyl cations28-29 
have drawn broad attention because of their critical role 
in many important industrially and synthetically useful 
reactions, as well as in biological processes.30-31 These 
benzylic cationic reactive intermediates exhibit con-
trasting reactivities and accordingly produce distinct re-
action products depending on their electronic configura-
tions (Figure 3). In general, reactive intermediates adopt-
ing closed-shell singlet ground states react as typical elec-
trophiles and thus undergo nucleophilic additional reac-
tions, while those with high-spin triplet ground states re-
act like diradicals (e.g., hydrogen atom abstraction or rad-
ical additions).2, 32-33 Switching the ground states of these 
reactive intermediates can consequently switch the reac-
tivity patterns of these intermediates between electro-
philic and diradical reactions. Furthermore, triplet ions, if 
appropriately stabilized, may find use as building blocks 
for magnetic organic materials.34-35 
 
Figure 3. Schematic electronic configurations of the low-
est singlet and triplet energy states for parent benzylic cat-
ionic reactive intermediates, including phenyl oxenium, 
nitrenium, and carbenium ions. The singlet states for 
these species are the ground electronic state with large en-
ergy gaps to the triplet state. 
 
Both experimental and theoretical studies have shown 
that the parent phenyloxenium ion (Ph-O+), phenylnit-
renium ion (Ph-NH+), and benzyl cation (Ph-CH2+) have 
closed-shell singlet ground states.36-38 The spin configu-
rations are depicted in Figure 3, along with their lowest 
energy triplet states. In all three cases, it is energetically 
unfavorable to populate an electron into the empty p or-
bital on the centered atom to achieve a triplet state be-
cause the p orbital energy is elevated by the antibonding 
conjugation with the benzene ring. Thus, the singlet states 
of benzylic cations are favored, with large singlet-triplet 
energy gaps for these species. As a result, almost all ben-
zylic cationic reactive intermediates are ground state sin-
glet species,39-41 with a few exceptions.42  
However, substituting the reactive intermediate can alter 
the energies of the frontier orbitals and lead to triplet 
ground states being adopted.43-44 Here, we find that iodine 
atoms substituted on the aromatic rings lower the singlet-
triplet gaps of benzylic reactive intermediates, in some 
cases making the triplet state the computed ground state. 
We show that this unusual effect arises from the lone pair 
orbitals on the adjacent iodine atoms mixing to construct 
a high-energy in-plane σ-antibonding orbital via a 
filled—filled molecular orbital combination. (see Figure 
1). This σ-delocalized antibonding orbital acts as an en-
ergy-raised HOMO and substantially lowers the HOMO-
LUMO gap, which encourages the reactive intermediates 
to adopt the triplet state as a result of the favorable ex-
change energy enjoyed by electrons with identical spins.  
We also demonstrate that this iodine buttressing strategy 
is applicable to other chemical processes where small 
HOMO-LUMO gap are desirable, such as optical and 
electronic materials. Here, we show that the HOMO-
 
LUMO gaps decrease when multiple iodine atoms are 
substituted to the oligomers of several common organic 
conducting/semiconducting polymers (see Figure 4), in-
cluding poly(p-phenylene)(PPP), poly(p-phenylene sul-
fide)(PPS), poly(p-phenylenevinylene)(PPV), which are 
among the most common classes of conjugated poly-
mers.45-47 The HOMO-LUMO gaps of the oligomers can 
be used to estimate the band gap of their corresponding 
conducting polymers.48 In the same manner as demon-
strated for the reactive intermediates, the HOMO orbitals 
of these iodinated oligomers are generated from the σ-an-
tibonding combination of the iodine lone pair orbitals, 
leading to smaller HOMO-LUMO gaps and a change in 
the electronic character of the material. In addition, given 
that the HOMO orbitals change from π character to σ-an-
tibonding orbitals, these conducting materials are antici-
pated to have different conducting behavior, and may fea-
ture the possibility for conductivity through the σ frame-
work. While in general iodination reactions are less well 
developed than other halogenations, recent developments 
in organo-iodine synthesis49-52  may allow the synthesis 
of such new iodinated materials featuring novel proper-
ties.  
 
Figure 4. Representative classes of conducting polymers 
that have different predicted electronic character upon 
substitution by iodine. 
 
COMPUTATIONAL METHODS 
Density functional theory calculation were performed us-
ing the Gaussian 09, Revision E. 01, software suite19 ap-
plying the B3LYP functional that includes Becke’s three-
parameter gradient-corrected exchange functional53 and 
the LYP correlation functional54 of Lee, Yang, and Parr 
along with the 6-311G(d,p) polarized triple-ζ basis set. 
Heavy atoms, like iodine, exceed the boundary of the em-
ployed split-valence basis set and the equivalent valence 
basis set (see Table S1 in the Supporting Information), 
which was initially constructed by Radom and others55 for 
carrying out Gaussian-2(G2) theoretical calculations on 
iodine-containing molecules, is obtained from the basis 
set exchange database.56-57 A reason for selecting this 
level of theory is that it has been benchmarked exten-
sively for singlet-triplet gaps for these reactive intermedi-
ates. A recent benchmarking study gave an RMSD error 
of 2.3 kcal/mol for computing the singlet-triplet gaps for 
hypovalent reactive intermediates including carbenium 
ions, oxenium ions, and carbenes, for a test set compared 
to experimentally determined values.58 Though iodine-
containing moieties were not discussed in that bench-
marking study, various substituents were investigated, 
which makes us believe the computational method in this 
work is adequate to evaluate the singlet-triplet gaps for 
iodous reactive intermediates and conjugated oligomers. 
To determine the ground electronic states of the benzylic 
cationic reactive intermediates in this work, the singlet-
triplet energy gap (∆EST) was calculated by subtracting 
the lowest triplet energy from the lowest singlet energy, 
eq. 1.  
∆EST=Esinglet-Etriplet                                      (1) 
In all cases where broken-symmetry DFT calculations 
were performed, eq. 2 was used to titrate out contamina-
tion from a low-energy triplet state and achieve a spin-
purified energy of the singlet state:59-60  
Esinglet =
2E⟨Sz⟩=0 − ⟨S2⟩E⟨Sz⟩=1 
2−  ⟨S2⟩
                            (2) 
where Esinglet is the corrected singlet energy, E⟨Sz⟩=0 is the 
broken-symmetry energy, ⟨S2⟩ is the expectation value of 
the total-spin operator for the broken-symmetry, and 
E⟨Sz⟩=1 is the energy of the triplet state at the singlet ge-
ometry. For the oligomers of selected conjugated systems, 
the same level of theory was employed for the geometry 
optimization since B3LYP has been benchmarked for re-
liable band gap prediction.48  
All optimized geometries were found to have zero imag-
inary frequencies. Selected Kohn-Sham molecular orbit-
als are visualized utilizing IBOview software with the iso 
surface threshold value as 80.00.61-62 
 
RESULTS AND DISCUSSION  
Iodine buttressing lowers HOMO-LUMO energy gaps 
for hypovalent reactive intermediates and leads to 
predicted triplet ground state benzylic cations. Table 1 
shows the computed singlet-triplet gaps along with the 
HOMO-LUMO gaps of the lowest energy singlet state for 
aryl oxenium ions, aryl nitrenium ions, and benzyl cations. 
As is well known from both experiment and theory, the 
parent phenyloxenium ion (Ph-O+, 1), phenylnitrenium 
ion (Ph-NH+, 5), and benzyl cation (Ph-CH2+, 8) have 
closed-shell singlet ground states with large singlet-triplet 
energy gaps, which are also reflected by large HOMO-
LUMO gaps.36-37 Thus, these ions react like typical 
closed-shell electrophiles by undergoing nucleophilic ad-
ditions. It is also worth noting that phenyloxenium and 
phenylnitrenium ions have n, π* triplets as their lowest 
triplet energy states as illustrated in Figure 3. These triplet 
states can be arrived at conceptually by starting with the 
singlet state and transferring one electron from the in-
plane lone pair to the out-of-plane empty p orbital on the 
heteroatom, with an accompanying change in the electron 
spin. In contrast, benzyl cations lack a lone pair and have 
π,π* triplet states.38 
 
 
Table 1. Singlet-triplet state energy gaps (∆EST in kcal/mol) and the HOMO-LUMO gaps (EHOMO-LUMO in eV) of the 
singlet state for benzylic cationic reactive intermediates (B3LYP/6-311G(d,p)). A negative ∆EST indicates a singlet 
ground state. 
 






H H H H H -13.2 2.7 
2 
  
I I I I I -1.3 1.2 
3 
  
Mes I I I Mes +3.9 1.2 
4 
  
H Mes I I Mes +2.9 1.0 
5 N H H H H H H -18.4 3.4 
6 
 
H Mes I I I Mes -0.6 1.2 
7 
 
CF3 Mes I I I Mes +5.1 1.1 
8 C H2 H H H H H -39.4 3.6 
9 
 
H2 Mes I I I Mes -11.5 1.4 
10 
 
(CF3)2 Mes I I I Mes +2.7 1.4 
However, a large change is observed when iodines are 
substituted on the phenyl rings. For the phenyloxenium 
ion, 1, when all five hydrogen atoms on the benzene ring 
of 1 are replaced with iodine atoms (pentaiodo phenylox-
enium ion, 2), the singlet-triplet gap changes from -13.2 
kcal/mol to -1.3 kcal/mol (a negative value indicates a 
singlet ground state), making the computed singlet and 
triplet states nearly degenerate. To understand the basis 
behind the lowered singlet-triplet gap, visualized Kohn-
Sham orbitals of the HOMO and LUMO for the closed-
shell singlet ground states are shown in Figure 5. As ex-
pected, the LUMO of 1 is derived from the orbital mixing 
involving the filled p orbitals on the benzene ring and the 
out-of-plane empty p orbital, while the majority of the 
HOMO consists of the nonbonding orbital on the oxygen 
atom. For ion 2, however, the planar delocalized molecu-
lar orbital shape of the nature of the LUMO is largely un-
perturbed, while the HOMO switches from an oxygen 
centered orbital to a through-space iodine-centered σ an-
tibonding orbital. The absolute energy values of the fron-
tier orbitals in Figure 5 also indicate that, despite both ab-
solute energies of HOMO and LUMO being elevated, the 
high energetic nature of an antibonding orbital still results 
in a much lower HOMO-LUMO gap for ion 2.  
Specifically, the HOMO-LUMO gap of 1 is computed to 
be 2.7 eV, while the other of 2 is lowered to 1.2 eV. Fur-
thermore, the two SOMOs of 2 for its lowest triplet en-
ergy state are presented in Figure 5 as well, suggesting an 
n, π* triplet state where one electron initially from the 
lone pair of an iodine atom is populated into the delocal-
ized π orbital. The comparison between the molecular or-
bitals of 1 and 2 shows that the through-space antibond-
ing orbital induced by iodine buttressing can alter the pre-
dicted ground state from closed-shell singlet to triplet. In 
addition, two through-space bonding orbitals of 2 are also 
pictured in Figure 5 as further confirmation of the spatial 






Figure 5. Kohn-Sham molecular orbitals are depicted 
along with the absolute energies (eV, values in the paren-
theses) of the HOMO, LUMO and selected orbitals for 1 
and 2. 
 
We then anticipated that other groups, like mesityl groups 
(Mes), can also be incorporated to further increase the en-
ergy of the σ-delocalized antibonding iodine-centered 
HOMOs. Mes was selected because it adopts a geometry 
orthogonal to the core aromatic ring, potentially allowing 
the filled pi orbitals on the mesityl group to overlap with 
the iodine lone pair orbitals, which can further amplify 
the antibonding orbital mixing. Iodinated phenyl ox-
enium ion derivatives were examined with mesityl groups 
substituted. A striking feature from the intermediates sub-
stituted with both iodine and mesityl groups is that, for 3 
and 4, the positive values for their singlet-triplet energy 
gaps in Table 1 indicate that these ions are predicted to 
adopt triplet ground states. The two SOMOs for the low-
est triplet states of 3 and 4, visualized in Figure 6, strongly 
indicate that the frontier orbitals of 3 and 4 are involved 
in the same fashion as those in the purely iodinated ox-
enium ion 2, but also show that the filled p orbitals of the 
Mes group are engaged in the σ-antibonding combination. 
The two SOMO orbitals also suggest 3 and 4 adopt un-
precedented n,π* triplet spin configuration for these io-
dinated phenyloxenium ions. Thus, a combination of io-
dination and ring substitution can lead to substituted phe-
nyloxenium ions with unprecedented high-spin ground 
states predicted. 
 
Figure 6. Orbital representation for the two SOMOs of 
their lowest triplet states of 3 and 4. 
 
In comparison to phenyloxenium 1, phenylnitrenium ion 
5 and benzyl cation 8 have larger singlet-triplet gaps of     
-18.4 kcal/mol and -39.4 kcal/mol respectively. The same 
pentaiodo-substitution pattern as that of 3 gives substi-
tuted phenyl nitrenium and carbenium ions, 6 and 9. Alt-
hough the iodination does lead to a smaller HOMO-
LUMO energy gap for nitrenium and carbenium ions, 6 
and 9, it is still not sufficient enough to overcome the in-
trinsically large singlet–triplet energy in favor of the sin-
glet. Ion 6 has a ∆EST of -0.6 kcal/mol, a near-degenerate 
singlet-triplet energy, and the carbenium ion 9 has a -11.5 
kcal/mol singlet-triplet energy difference in favor of the 
singlet. Hence, for benzylic cations featured with nitro-
gen and carbon centers, even though the through-space 
antibonding orbital exists and narrows the singlet-triplet 
energy gap, it does not switch the predicted ground state 
from singlet to triplet, but rather makes the two states 
closer to being degenerate. 
However, additional substitutions allow the triplet to be-
come the predicted ground state for benzyl cations and 
phenylnitrenium ions. Both phenyl nitrenium and carbe-
nium ions have the availability to be further substituted 
on the hypovalent heteratom. In a recent computational 
work, the linear free-energy relationship (LFER) plots 
showed that the direct substitution, varying from elec-
tron-donating to –withdrawing, to the carbon center of the 
xanthenyl cations can adjust the singlet-triplet gap.63 We 
attached common electron-withdrawing groups to the ni-
trogen or carbon centers of benzylic cations to determine 
if this method could result in triplet ground state species. 
This is in fact the case. Ions 7 and 10 both show positive 
∆EST values (ground state triplet) when a trifluoromethyl 
group is installed on the centered atom. (Other common 
electron-withdrawing groups were also evaluated, such as 
cyano and nitro groups. See Table S2 in the Supporting 
Information). Unlike the iodine-substitution, which raises 
the HOMO orbital, electron-withdrawing groups on the 
formally cationic atom lowers the LUMO, which narrows 
the HOMO-LUMO and leads to predicted triplet ground 






Figure 7. Orbital representation for the two SOMOs of 
their lowest triplet states of 7 and 10. 
The two SOMOs of the lowest triplet states for 7 and 10 
are shown in Figure 7.  Thus, a remarkable prediction 
from these computations is that reactive intermediates 
that have singlet ground states and large singlet-triplet 
gaps (up to ~40 kcal/mol) can become computed ground 
state triplet species when iodines are attached to the ring. 
Iodine buttressing generates smaller HOMO-LUMO 
energy gaps for organic electronic materials. There is 
no reason to think this iodine—iodine orbital interaction 
is restricted to having an effect on the ground state of re-
active intermediates. Thus, we examined other systems 
where tuning HOMO-LUMO gaps and altering the nature 
of the frontier orbitals is desirable. For instance, intrinsi-
cally conducting polymers (ICPs) have important appli-
cations in organic semiconductors and organic light emit-
ting devices (OLEDs).64 Small band gaps of the conduct-
ing/semiconducting polymers usually indicate better con-
ductivity properties, and the band gap can be extrapolated 
by evaluating the HOMO-LUMO gaps of the correspond-
ing oligomers.48  
To investigate whether the iodine buttressing effect is able 
to tune the band gap of these macromolecules, oligomers 
of some of the most common conducting polymers are 
examined. Figure 8 shows that these undoped iodinated 
oligomers have smaller HOMO-LUMO gap compared to 
the parent oligomers, and the σ-antibonding HOMO indi-
cates the existence of the iodine buttressing orbital effect. 
Noticeably, the antibonding iodine-centered HOMO is re-
tained in the cationic p-doped analogs (See Supporting 
Information). Importantly, this effect is restricted to io-
dine, as other halogens, such as bromines, do not show 
the same capability of changing the nature of the HOMO 
or the band gap (see Figure S2 and Figure S3 in the Sup-
porting Information). The antibonding formation is atten-
uated and not observed when replacing iodine with bro-
mine. More importantly, the singlet-triplet energy gap of 
pentabromo phenyloxenoum ion is computed to be -11.4 
kcal/mol (see Table S2 in the Supporting Information), 
while the parent version, 1, has -13.2 kcal/mol energy dif-
ference. The comparison between these two energy val-
ues also demonstrates that bromine substituents have very 
limited potential to construct a high energy molecular or-
bital via antiboding formation. 
 
 
Figure 8. Iodinated oligomers and their HOMO orbital 
visualization along with the HOMO-LUMO energy gaps 
(eV) for both the iodinated and non-iodinated oligomers. 
 
Indeed, undoped conjugated polymers are in some cases 
preferred as the doping process produces radicals and the 
doped species may have the tendency to degrade. The in-
herent large band gaps, however, prohibit most of the con-
ducting polymers from becoming excellent conductors.46 
The iodine buttressing strategy provides an additional 
tuning factor for conjugated polymers to obtain a small 
band gap.  More importantly, it radically changes the na-
ture of the HOMO from a π orbital to the iodine-delocal-
ized σ antibonding orbital, suggesting these materials 







In summary, adjacent iodine atoms can participate in 
through-space orbital mixing and lead to high-energy in-
plane σ-antibonding HOMOs. When this iodine buttress-
ing strategy is used to the benzylic cationic reactive inter-
mediates, the generated through-space antibonding or-
bital acts as the HOMO and the high energy of the anti-
bonding orbital lowers the HOMO-LUMO energy gap.          
Additional electron-withdrawing substitutions on the 
centered atom lower the LUMO.  By narrowing the 
HOMO-LUMO gap, benzylic cationic reactive interme-
diates are predicted to adopt unprecedented n,π* triplet 
ground states, which should feature distinct magnetic 
properties and unique reactivity.  This electronic effect of 
iodine-containing materials is anticipated to be highly 
general.  For example, this iodine buttressing strategy can 
also be applied to other aromatic systems like organic 
electronic materials. Iodinated oligomers of some com-
mon conducting polymers show smaller HOMO-LUMO 
gaps than the unsubstituted materials, suggesting that 
they may feature altered conductivity properties. More 
importantly, these systems exhibit in-plane σ-delocalized 
HOMOs, rather than the typical π orbitals, which sug-
gests these materials may feature unique conducting and 
photochemical/photophysical properties compared to the 
unsubstituted polymers with normal π−delocalized HO-
MOs.   
Iodo-organics have seen use as substrates and reagents for 
cross-couplings, or as oxidants with hypervalent iodine 
reagents, but they have largely been ignored as potential 
end target materials with novel properties.  Thus, one im-
pact of these computational predictions is that they could 
spur the development of new methods for iodination to 
probe the unusual properties of iodous materials, much as 
we have recently seen developments in the ability to 
fluorinate organics to make fluorous materials.  Such 
fluorous materials were once difficult to prepare, but new 
synthetic methodologies have enabled the use of 
polyfluorinated organics in a variety of applications, from 
separations science to pharmaceuticals to ultra-hydropho-
bic surfaces and materials.  Extremes on the periodic table 
often lead to unique properties.  These computational pre-
dictions invite experimental evaluation, and suggest that 
unique properties of iodous materials may await discov-
ery. 
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